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A-Methods: Partial Volume Correction
The results from LCModel were corrected for CSF, WM, and GM content (partial volume effects) as previously reported 1 . Briefly, tissue segmentation was performed on the T 1 -weighted image using SPM5. The individual GM, WM, and CSF maps are then registered to the spectroscopic region of interest. To obtain the fractional GM, WM, and CSF in the MRS voxel, the pixel values of the maps are summed and normalized over the volume of voxel for each tissue class. Finally, the LCModel results are corrected for partial volume effects in each voxel according to the equation:
where [M] LCM is concentration in mmoles per Kg of MR-visible water (mmolal) determined by LCmodel, based on using tissue water as a concentration reference ; f GM , f WM , and f CSF are the water density fractions for GM, WM, and CSF, respectively; and the R H2O terms are the relaxation attenuation factors for the water signal in each tissue class, based on reported values for T 1 and T 2 and the equation R H2O_y = exp[-TE/T 2_H2O_y ](1-exp[-TR/T 1_H2O_y ]), where T 1_H2O_y and T 2_H2O_y are the T 1 and T 2 relaxations times of water in compartment y, TE is the sequence echo time, and TR is the repetition time. Similarly, R M is the relaxation attenuation factor for the metabolite signal, assumed to be similar in both GM and WM.
The fractional water densities appearing in Eq.
[1], are related to the tissue volume fractions obtained by tissue segmentation by taking into account the relative water densities (WD) in each volume fraction:
where the various terms refer to the volume fractions and associated water densities of each tissue or CSF (i.e., x = GM, WM, or CSF). In the present study, we used a CSF T 1 value of 4 s based on a recent report 2 and a CSF T 2 estimate of 2.47 s based on a previous measurement at our site. Otherwise, the previously reported Mlynarik et al. 6 . The Gln T 1 and T 2 values were assumed to be equal to the Glu values. 
D.ii. Interpretation
Hence, these exploratory analyses suggest possible medication effects on glutamine (elevation with age for those on clozapine and reduction with age for those on benzodiazepines), on Gln/Glu ratio (reduction with age for those on benzodiazepines), on choline (reduction for those on antidepressants) and on NAAc (increase for those on antipsychotics, but only 3 subjects off antipsychotics). However, the principal findings (increased glutamine, Gln/Glu ratio and choline in schizophrenia), are not solely accounted by exposure to these specific group of medications. eFigure 2. Group differences in other metabolites.
Choline is increased in schizophrenia [F(1, 162)=9.94, p=0.002].
